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There has been interest in the use of readmission
rates as an outcome indicator in hospitals since at least
1965, when in their pioneering study Acheson and Barr
suggested that the readmission rate might serve "as an
index of the quality of medical care."' This idea has
lately regained ground,2 and readmission rates have
been described as "one of the few potential measures
available from routine statistics for assessing out-
come."3 This paper attempts to clarify how far
readmission rates can be useful as an indicator of
outcome.

Outcome indicators
Health service indicators (previously called per-

formance indicators) are numbers derived from
routinely collected data that are promoted by the
Department of Health as a way of comparing the work
of health care providers.4 One of their limitations is
that they relate more to process than to outcome'6-
that is, they tell us little about what is achieved for
patients and their health. Outcome indicators, by
contrast, show how far a service has achieved its
objectives.7

Current interest in outcome indicators owes much to
recent pressure from government8-'0 but has also been
fuelled by the frustration of clinicians with process
oriented health service indicators, and interest will
surely grow with the division between providers of
hospital care and purchasers." Outcome indicators will
be needed by purchasers if they are to choose between
hospitals on the basis of quality as well as cost,'" and
providers will want similar information so that they
know about the effectiveness and efficiency of their
services. As the government is implementing its
proposals "at an amazing speed"'2 the need to develop
outcome indicators is urgent.

Pros and cons of readmission rates
Hospital information systems were not designed to

measure outcomes and so there are few routinely avail-
able outcome indicators. Death rates in hospital have
been proposed,'3 but their drawbacks are immense,'4
and the suggested use of readmission rates'`3 is there-
fore attractive. Readmissions cause wide concern,'5 16

they are more common than deaths in hospital, and
they occur in all inpatient specialties. Furthermore,
identifying readmissions in England and Wales is now
fairly easy with the hospital information systems based
on Korner data introduced in 1987.'7

Before readmission rates are used as an outcome
indicator, however, their limitations must be assessed.
Firstly, they share with other indicators several limita-
tions of method including errors in hospital data,'8 '"
random variation due to small numbers,'8202' variation
among hospitals in case mix and severity,'3 22 and
problems in defining the denominator.23 These will not
be discussed further, although they should always be
considered when interpreting indicators. Secondly, it
is important to be clear that readmissions are not in
themselves measures of outcome, in the sense that
avoiding readmission is not a direct objective of
hospital care: some readmissions are planned, and
some unplanned readmissions are unavoidable. What

is a direct, though limited, objective of hospital care,
and therefore a true measure of outcome, is to avoid
those adverse outcomes that lead to readmission. This
distinction is crucial, as the type of readmissions to be
avoided are the result of two events: an avoidable
adverse outcome of the first admission (bad) and the
decision to readmit a patient in need of care (good). A
rise in the readmission rate might, therefore, be due
either to more adverse outcomes after a first admission
or to a lower threshold for readmission. This means
that variations in readmission rate with time or place
cannot be assumed to be associated with equivalent
variations in patient outcome.
The problem is that the avoidable adverse outcomes

of interest cannot be measured with routine hospital
statistics whereas now readmissions can. As an out-
come measure, then, readmissions are being used as a
proxy for avoidable adverse outcomes. The use of
proxies is familiar in screening, in which a simple test is
used as a proxy for a more complex diagnostic test.
Developing the analogy with screening24 allows the
validity of readmissions as a proxy to be explored,
using a 2 x 2 table (table I).25

Validity of readmissions as a proxy
Improving the working definition ofreadmissions
The working definition of readmission-that is, that

used to calculate readmission rates-may be refined in
various ways to improve its validity as a proxy. Speci-
ficity (d/(b+d)) (table I) is increased by reducing
the number of false positives (b)-that is, excluding
patients without an avoidable adverse outcome. For
instance, a large Canadian study of surgical readmis-
sions and outcomes was restricted to patients who
had had cholecystectomy or hysterectomy for non-
malignant conditions or appendicectomy and who
were readmitted within 28 days.26 The sensitivity of
readmissions as a proxy (a/(a+c)) is increased by
reducing the number of false negatives (c)-that is,
counting as many patients as possible with an avoidable
adverse outcome. In practice this means "catching" as
many readmissions as possible by using information
systems that correctly link patients and cover several
hospitals.

Interpreting readmission rates
Once appropriate refinements have been made to the

working definition of readmission the crucial question
is: Can the readmission rates of two districts (or
hospitals or consultants) be compared and inferences
drawn about their relative outcomes? To answer this
question two aspects of the validity of readmission as a
proxy need to be known: (a) What proportion of
readmissions represent an avoidable adverse outcome
(the avoidability proportion) (a/(a+b): the positive
predictive value in screening tests)? and (b) What
proportion of patients with an avoidable adverse
outcome are readmitted (the readmission proportion)
(a/(a+c): sensitivity in screening tests)?

Avoidability proportion (positive predictive value)
Of these two aspects of validity, only avoidability has

been discussed in published reports (see accompanying
paper27). In principle avoidability is easy to measure:
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TABLE i-Validity of
readmissions as a proxy for
avoidable adverse outcome

Occurrence of avoidable
adverse outcome

Yes No Total

Readmission:
Yes a b a+b
No c d c+d

Total a+c b+d a+b+c+d

patients readmitted to hospital are identified, their case
notes are reviewed, and the number of readmissions
that would have been avoided by some improvement in
the quality of care is assessed. In practice, difficulties
abound, particularly in defining readmission and in
defining and assessing avoidability. Without a special
study,27 therefore, it is impossible to say how many
readmissions in a named hospital are due to avoidable
adverse outcomes.

Readmission proportion (sensitivity)
The second aspect of validity that must be con-

sidered relates to cell "c" in table I: how many patients
with avoidable adverse outcomes are not counted as
readmissions, not because of cross boundary flows but
because they are not readmitted to hospital anywhere?
This issue of false negatives has been ignored in
published reports, presumably because it is impossible
to measure from hospital data. Yet we know that false
negatives must exist. The numerous published reports
on variations in hospital admissions make it clear
that for most diseases admission rates obtained from
hospital admission rates are a poor guide to the
incidence of diseases in the community.'828 Other
factors affect admission to hospital including patient
behaviour, the extent of lay care, primary care services,
the clinical judgment of hospital doctors, the avail-
ability of beds, and so on. For a given level of
morbidity after discharge we can therefore be
confident that the readmission proportion will vary
among different hospitals.

Making comparisons and assumptions
Readmission rates may be used to compare hospitals'

outcome rates only if we have two extra pieces of
information: the proportion of readmissions that are
avoidable (the avoidability proportion) and the propor-
tion of patients with adverse outcomes who are re-
admitted (the readmission proportion). Unfortunately,
these can only be estimated with local ad hoc research
and cannot be derived from routinely collected data.
The following hypothetical example illustrates the

importance of knowing the avoidability and readmis-
sion proportions before comparing outcome between
two hospitals. Table II shows the position for hospitals
A and B, both with 2000 discharges in one month.
Hospital B, perhaps with less pressure on beds, had
fewer patients with adverse outcomes and yet re-
admitted more of them. It thus had the higher
readmission rate (6-0% v 5 0%) despite the lower rate
of avoidable adverse outcome rate (2 5% v 4 8%). It
had the worse health service indicator but would have
been in the unenviable position of being unable even to
investigate the alleged problem.

Conclusions
Certainly, many readmissions represent a failure of

the best care,'5 6 and unplanned readmission might
usefully form the focus of medical audit. I" As readmis-
sion rates are now measurable there is growing interest
in their use as an outcome indicator.

Ideally, outcome indicators should be chosen that
measure genuine service objectives.2 7 When that is not
possible and proxy indicators are used it is crucial that
the issue of validity is recognised; otherwise "perverse
incentives" will be generated. (As a readmission rate
can be altered by changing the threshold for readmis-
sion its use as an outcome indicator may encourage
clinicians not to readmit patients who need to be in

TABLE iI-Hypothetical comparison of adverse outcomes in two
hospitals

Occurrence of avoidable Avoidable
adverse outcome adverse

Readmission outcome
Yes No Total rate (%) rate (%)

Hospital A
Readmission:

Yes 50 50 100
No 30 1870 1900 5-0 (100/2000) 4 0 (80/2000)

Total 80 1920 2000

Hospital B
Readmission:

Yes 40 80 120
No 10 1870 1880 6-0 (120/2000) 2-5 (50/2000)

Total 50 1950 2000

hospital.) To avoid perverse incentives the validity of
any proposed outcome indicator must be questioned:
Is it known? Is it knowable? At least, is it constant over
time or place? As for an outcome indicator based on
readmission rates the answer to all these questions is
no, its use may seriously mislead and should be
avoided.
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